In this paper, intelligent fuzzy control theory is introduced in the model of neural network algorithm, and the neural network system is improved by the PID controller, which has realized the feedback and adjustment function of neural network system, and has made the reaction of the system be more accurate and stable. In order to verify the validity and reliability of the designed intelligent control PID algorithm based on the fuzzy neural network in this paper, the algorithm is carried on the programming by using Matlab programming software, and the control process of PID is calculated by NNbox simulation toolbox, at last, it has obtained the curve of PID control response changing over time. From the response curve, it can be seen that after the PID proportional coefficient is regulated by using fuzzy neural network intelligent control algorithm, it can quickly and steadily obtain the control curve, which has realized better intelligent control effect, and has provided technical reference for the research of intelligent PID controller.
INTRODUCTION
At present, BP neural network algorithm is one of the most widely used artificial neural network method, and it has strong learning function, self-organizing function, adaptability and nonlinear mapping ability, which can be approximate to arbitrary precision of many functions. In recent years, in order to solve the problem of convergence speed and convergence time of BP neural network, many experts and scholars have provided relevant improving approaches. NNbox neural network toolbox of Matlab provides conditions for solving this problem. The toolbox contains a series of functions of neural network from the establishment to the training and to the simulation, and it can conveniently design the neural network algorithm by changing the training function. It also can be improved on the basis of the provided functions by NNbox. In the paper, neural network system has been improved by using the fuzzy intelligent control algorithm, and it has obtained better PID control effect.
THE FUZZY NEURAL NETWORK METHOD OF INTELLIGENT PID CONTROLLER
In the process of neural network system information transfer, if the neural network has no back propagation network, after the signal has through the neurons, the process of information transfer is over. And in this paper, the use of fuzzy intelligent control algorithm has achieved the frontfeedback process of neural system network. For this kind of combined neural network system with each other, the signal is continuously adjusted through the feedback from the initial state, eventually, it achieves to be the balanced state. For the adjustment of balanced state, this paper mainly uses PID controller to achieve it. Fig. (1) shows the structure diagram of the fuzzy neural network intelligent control PID algorithm designed in this paper. In the process of information transfer, network is always in the state with constantly changing and adjustment. And the use of feedback information makes the response of neural network system be more accurate, at the same time , the use of PID adjustment can make the response of neural network system be more stable.
THE DESIGN OF FUZZY NEURAL NETWORK IN-TELLIGENT CONTROL ALGORITHM
Fuzzy control process mainly has three variables, including the basic domain of the training samples, the basic domain of training residual, and the output variable of brake control, and the three variables can be written as the form of discrete formulas, so it is as shown in the formula (1) .
Where x ![a,b] , n represents the dispersion. Neural network system is a biological output process. Generally, it is a model with multi-input and single-output, and it is as shown in Fig. (2) .
Assuming that when the input variable of neurons is said to be x i (i = 1,2...,m) , and the output is said to be j y , then the relationship between the input variables and the output variables can be expressed as shown in formula (2) .
Where, j represents the threshold, W i j represents the connected weighting factor from the neuron i to the neuron j , f () represents the fuzzy control function, then the membership function can be expressed as shown in the formula (3) .
It can solve the fuzzy control function with the weighted average method.
Where, u represents the value adjusted by the neural network feedback, and the form of PID control can be written as shown in the formula (4).
It only needs to set up three parameters of k p , k i and k d
, so as to achieve the process of fuzzy intelligent control. In order to realize the fuzzy intelligent control function of fuzzy neural network algorithm, this paper uses Matlab software to carry on the programming of this algorithm. Firstly, it carries on the defuzzification design of the intelligent control for the neural network algorithm, and the used main program is shown as following. 
COMPUTER VALIDATION OF THE FUZZY NEU-RAL NETWORK PID ALGORITHM
In order to validate the validity and reliability of fuzzy neural network PID control algorithm designed in the second parts, this paper uses the Nnbox neural network toolbox of Matlab to simulate the algorithm. Firstly, it builds the fuzzy control rules, as shown in Table 1 . Table 2 , the analog output is the fuzzy vector of 1 × 7, and the corresponded discrete variable of each row element is j z . Through the training of neural network training samples, finally it obtains the linear regression analysis results, as shown in Fig. (3) . Fig. (3) . Linear regression analysis.
As shown in
As shown in Fig. (3) , it represents a linear regression analysis process of the neural network training samples. All data are placed in a data set, and these data include the training data, validating data and test data. At last, the linear regression results are output. Fig. (4) shows the schematic diagram before the adjustment of fuzzy neural network on PID. Firstly, the integral item and differential item are removed, the systems control mode becomes the pure proportional control mode. It can be seen from the simulation model that when the proportional adjustment coefficient of the system is larger, the system will response rapidly, but the reaction of the system is not stable, so it needs to be optimized and regulated. Fig. (5) shows the output curve of intelligent adjustment on PID controller by using fuzzy neural network algorithm. From the simulation results, it can be seen that after the adjustment of fuzzy neural network, the response of system is quick, and the run is smooth. Fig. (6) shows the actual precise control process and the results of automation fuzzy intelligent control process. The image on the left shows the non-fuzzy intelligent control results, and the image on the right shows the fuzzy intelligent control results. Through the comparison, it can be seen that the fuzzy intelligent control can achieve precise control effect. From the results, it can be seen that with the same number of training, the calculation error caused by fuzzy neural network control algorithm is lower than that of the genetic algorithm and neural network algorithm, and fuzzy neural network control algorithm has a high control accuracy.
CONCLUSION
This paper established the mathematical model of fuzzy neural network PID intelligent control, and the frontfeedback function of neural network was used to realize the regulating function of proportional coefficient, which made the adjustment of the system be more stable.Using Matlab programming to verify the algorithm, and using NNbox toolbox to carry out the numerical simulation on neural network algorithm, then it obtained the response curve of PID control with changing over time.
Through the comparison between the curve of PID control with changing over time and the different neural network algorithm, it could be seen that the fuzzy neural network could quickly adjust the control process, and it had achieved a better control effect.
